The mammalian Mog1 protein is a guanine nucleotide release factor for Ran.
Ran is a Ras-related GTPase that is essential for the transport of protein and RNA between the nucleus and the cytoplasm. Proteins that regulate the GTPase cycle and subcellular distribution of Ran include the cytoplasmic GTPase-activating protein (RanGAP) and its co-factors (RanBP1, RanBP2), the nuclear guanine nucleotide exchange factor (RanGEF), and the Ran import receptor (NTF2). The recent identification of the Saccharomyces cerevisiae protein Mog1p as a suppressor of temperature-sensitive Ran mutations suggests that additional regulatory proteins remain to be characterized. Here, we describe the identification and biochemical characterization of murine Mog1, which, like its yeast orthologue, is a nuclear protein that binds specifically to RanGTP. We show that Mog1 stimulates the release of GTP from Ran, indicating that Mog1 functions as a guanine nucleotide release factor in vitro. Following GTP release, Mog1 remains bound to nucleotide-free Ran in a conformation that prevents rebinding of the guanine nucleotide. These properties distinguish Mog1 from the well characterized RanGEF and suggest an unanticipated mechanism for modulating nuclear levels of RanGTP.